The purpose of this study was to investigate the prevalence and demographic risk factors of chronic pain and its comorbidity with depression. Computer-assisted telephone interviewing was utilized to obtain a representative community sample in the state of Michigan (N = 1,179). The prevalence of chronic pain due to any cause was 21.9%.
Introduction
The annual costs attributed to chronic pain and depression are estimated at $215 billion [1] and $80 billion [16] , respectively. Furthermore, co-occurring (i.e., comorbid) chronic pain and depression is associated with more disability and a poorer prognosis than either condition alone [2, 4, 27] .
While it is recognized that these disorders are costly on societal and personal levels, the research on chronic pain and its comorbidity with depression remains difficult to interpret because of methodological variations across studies. This study addresses these methodological issues and examines the prevalence and risk factors of chronic pain and depression in a community sample.
Prevalence estimates for chronic pain (i.e., pain lasting 3-6 months or longer) range from 9% to 33% [2, 6, 11, 17, 28, 29] . A review of the literature revealed that depression is present in 31% to 100% of people with pain [31] . Other studies have shown that the prevalence of depression in pain ranges from 4% to 66% across retirement community [27] , primary care [2] , pain clinic [7] , and community samples [11, 12, 17, 23, 24, 26, 29] . However, the research suffers from various limitations. For instance, several studies do not explicitly ask about pain duration (e.g., [12, 26, 27] ).
Other studies define chronic pain as pain lasting at least one month [23, 24] . Many studies use depression checklists that do not clearly map onto DSM-IV 3 diagnostic criteria (e.g., [2, 23, 24] ).
Two community studies of Canadian samples, one on back pain 11 and the other on various conditions [29] , addressed these various methodological issues and found that the prevalence of depression in a community sample of persons with chronic pain is approximately 11% to 20%.
Additional research is needed to establish whether rates of chronic pain and depression in other community samples are comparable using similar definitions of chronicity and depression.
Despite the problems noted above, several studies have been conducted on the risk factors for pain and depression. Pain prevalence rates are higher among women [10, 11, 23, 32, 34] , Caucasians [10, 11] , and among those with lower incomes, unemployment, and less education [6, 10, 23] . However, only two of these studies examined correlates of chronic pain [6, 11] . In terms of depression risk factors, Magni and colleagues found that various demographic factors (e.g., sex, income, education) and the presence of pain predicted high levels of depressive symptoms [23] [24] [25] . However, differential correlates of chronic pain versus comorbid illness were not explored. The findings on gender as a correlate of comorbid depression are mixed. Women with pain may be at a higher risk for depression [29] while other research fails to show an association [2] . Furthermore, in a study of depressed outpatients, younger, African American, Hispanic, or less educated people were more likely to report pain [20] . While this study did not include participants with chronic pain in the absence of depression, it suggests that demographic variables might relate to comorbidity. As with studies on prevalence, methodological differences hamper efforts to identify the correlates of chronic pain and depression.
This study examined the prevalence rates of chronic pain, depression, and comorbid illness in a representative community sample. Chronic pain was defined as pain of at least 6 months and items from a standardized interview for major depression were used. The current study also investigates the differential demographic risk factors for chronic pain, depression, and comorbid chronic pain and depression. Thus, this study also makes a contribution to the literature by determining which persons with chronic pain are most likely to experience concomitant depression.
Materials and Methods

Participants and Procedure
This study was approved by the university's institutional review board. Wayne State University's Center for Urban Studies (CUS) used computer-assisted telephone interviewing (CATI) to collect the data. Two rounds of data collection occurred. In the first round of data collection, a random-digit dialing sample of 9,000 Michigan residences was procured from Survey Sampling, Inc. (SSI), sampled to represent proportionally the state's 83 counties. The sample was purged of known business numbers, and was run through SSI's random digit dialer to purge some disconnected numbers. A total of 7,111 numbers were imported into Sawtooth Technology's WinCATI software, used by CUS for all of its CATI surveys. Fifteen to twenty trained CATI interviewers were briefed on the study before beginning the project, and calls were made between 11/29/06 and 1/21/07. The first round of CATI obtained 660 participants.
A second round of data collection was conducted to recruit additional participants. In the second round of data collection, CUS research staff utilized two survey modes, telephone surveys and mail surveys. Trained telephone interviewers called through the purchased random digit dial sample approximately 10 times, achieving approximately 550 participants between 2/5/07 and 5/9/07. In addition to the telephone surveys, approximately 95 mail surveys were returned. However these participants are not included in analyses because of the small number who returned the mailed survey and because those who responded by mail were significantly different from the group that responded via telephone on race and gender. Specifically, men (χ2 (1, N = 1312)= 6.80, p < .01) and Caucasians (χ2 (1, N = 1211)= 5.63, p < .05) were more likely to respond by mail.
When a respondent was reached, the interviewer asked to speak to the individual in the home who was at least 18 years old and most recently had a birthday. If the identified eligible respondent was not available, interviewers would try calling back up to 9 times. If the line was busy or an answering machine came on, 9 call backs were attempted. If the respondent was available, the interviewer provided an explanation of the purpose of the study and obtained verbal informed consent. The interviewer then proceeded to obtain demographic information and conduct the rest of the survey. In addition to the survey presented in the current study, the other two sections of questions dealt with government funding of municipal services attitudes about dating violence among teens. The average length of a completed interview was 25 minutes. Respondents were provided with the opportunity to speak to a supervisor if they had any concerns or questions regarding the study. For quality purposes, 10% of the completed interviewers were analyzed for completeness and errors.
Throughout the first round of data collection, 6,885 phone numbers were utilized and in the second round of data collection, there was a total of 5,588 phone numbers. Based on the proportion of completed interviews to partial interviews and households refusing to participate or breaking off the conversation, the first round of CATI had a response rate of 28.3% and the second round had a response rate of 28.7%.
Measures
Chronic pain questions. To determine if a participant suffered from chronic pain, two questions were asked: "For purposes of this study a chronic pain condition is defined as a condition that occurs daily, for most of the day, for at least 6 months. Has a health care professional diagnosed you with a chronic pain condition that you are living with currently?" and "How long have you had this chronic pain?" Participants were deemed as having chronic pain if they answered in the affirmative to the first question and reported that the pain lasted for at least six months. The six month criterion was chosen to be consistent with previous studies of chronic pain prevalence [2, 11, 28, 29] . Participants were asked to identify the types of chronic pain as well as the locations where they experienced chronic pain.
Depression. The Major Depressive Episode module of the Structured Clinical Interview for DSM-IV-TR (SCID) [14] was used to assess major depression. Participants were read the 9 depressive symptom items found in the interview and were asked to report on the presence or absence of these symptoms over the past 2 weeks. In keeping with the DSM-IV-TR criteria, participants were labeled as having probable depression if they endorsed at least five of the nine items. At least one of these symptoms had to be "feeling down, depressed, or hopeless" or "little interest or pleasure in doing things." The term "probable depression" is used because interviews were not recorded to calculate inter-rater reliability. However, inter-item reliability was adequate (α = .79).
Analytic Strategy
Frequency analyses were first conducted to examine the prevalence of chronic pain types and pain sites. Frequency analyses were also conducted to determine the rate of comorbid chronic pain. In addition, chi-square analyses were conducted to investigate whether types and pain sites differed in participants with chronic pain alone from those with comorbid chronic pain and depression.
A multinomial logistic regression was used to determine which demographic variables are risk factors for a chronic pain only group, probable depression only group, and comorbid chronic pain and probable depression group when compared to those with the absence of chronic pain and probable depression. The demographic risk factors examined were age, race, gender, education, employment, and income. Age consisted of three groups: young (18-39), middle (40-59), and older adults (60+). The young group was the reference group. Race consisted of two groups; Caucasians and African Americans. African Americans were the reference group. Other ethnic/racial groups were excluded since relatively few participants endorsed these other categories. Additional analyses were run comparing Caucasians and non-Caucasians and the results were similar with the exception of the analysis comparing chronic pain only and comorbid groups. In this analysis, race was no longer significant. However, we present the analyses comparing just the two racial groups because grouping all non-Caucasian participants would result in a group that is even more heterogeneous, leading to potential problems in interpretation. Males were the reference group for gender. Educational groups were based on naturally occurring markers of educational level in the United States: high school or less, post-high school degree including Associate's and technical college degrees and certificates, bachelor's degree, and post-bachelor's degree. Post-bachelor's degree was the reference group. Employment consisted of two groups; full time employment (the reference group) and not full time employment. The two income groups consisted of those with personal annual earnings below or above $35,000, with the latter being the reference category. According to U.S. census data in the year 2000, $35,000 was the median individual income in Michigan.
Finally, three logistic regression analyses were used to determine if there were different demographic correlates for pairs of diagnostic groups: 1) chronic pain only vs. probable depression only; 2) chronic pain only vs. comorbid chronic pain and probable depression; and 3) probable depression vs. comorbid chronic pain and probable depression. The categories for the demographic variables were the same for these analyses as for the multinomial regression. For all logistic regression analyses, the odds ratios were reported with 95% confidence intervals. Marginally significant results (i.e., p < .06) are also considered if they are consistent with other findings in the current study, or if they are consistent with the existing literature.
Results
Sample Characteristics
The participants in this study were 1,179 adults residing in the state of Michigan. The sample was predominantly female (62.1%; n = 732) with a mean age of 51.06 (SD = 16.21). Participants were asked to identify the racial group with which they self-identified. Nineteen (1.6%) participants did not identify their racial group identification. The majority of the participants identified themselves as Caucasian (82.7%; n = 975), followed by African American (10.4%; n = 123), with the remainder self-identified as Latino/Hispanic (1.9%; n = 22), American Indian/Aleut/Eskimo (1.4%; n = 16), Asian/Pacific Islander (.6%; n = 7), Arab/Middle Eastern (.3%; n = 4), and other primary race or ethnic origin (1.1%; n = 13). The majority of respondents were married (57.4%; n = 677), 16 .6% (n = 196) were never married, 12.3% (n = 145) were divorced, 10.9% (n = 128) were widowed, 1% (n = 12)
were separated, and 1% (n = 11) were cohabiting, although .9% (n= 10) did not report marital status.
For the highest degree of education obtained, 3.8% (n = 45) responded none, 41.1% (n = 484) had a high school diploma or GED, 3.6% (n = 42) had an apprenticeship certificate, 8.2% (n = 96) had an associate degree from an occupational/vocational program, 8.1% (n = 96) had an associate degree from an academic program, 19.7% (n = 232) had a bachelor's degree, 12.5% (n = 147) had a master's degree, .9% (n = 11) had earned a professional degree, 1.3% (n = 15) had obtained a doctorate, and .4% (n = 5) selected other. Six (.5%) participants did not report their highest degree earned. For employment status, 39.8% (n = 469) worked full time, 13.6% (n = 160) worked part time, 30.3% (n = 357) were retired, 14% (n = 165) were home-makers, 5.9% (n = 70) were students, 6.1% (n = 72) were unemployed, and 5.2% (n = 61) selected other. The total for employment status is greater than 100% because participants could select more than one category. Participants were asked to choose if their income was greater or less than $35,000. Forty four percent (n = 519) reportedly earned less than $35,000 and 42.7% (n = 503) earned more than $35,000, which was the median individual income in Michigan in the 2000 census. Approximately thirteen percent (n = 157) of respondents declined to provide income information.
Chronic Pain: Prevalence, Types, and Sites
The overall chronic pain prevalence in this sample was 21.9% (n = 259). A number of different types of chronic pain were endorsed (see Table 1 ). The most prevalent chronic pain types in the total sample was Osteoarthritis (OA; 10.4%), followed by spine or disc problems (9.1%), nerve pain (5.3%), pain due to autoimmune conditions (4%) and fibromyalgia (2.3% Note. The total number of pain types is greater than 259 because participants could endorse more than one type of pain. Of those with chronic pain, the percentages listed refer to the specific pain diagnoses. Participants who reported chronic pain selected one or more sites where they experienced chronic pain. Table 2 displays the chronic pain sites. The most common sites of pain were the lower back (60.6%; n = 157), knee (41.3%; n = 107), hip (34.4%; n = 89), and ankle/foot (34.0%; n = 88). However, when lower and upper back pain reports were combined to create a back pain category, 63% (n = Note. The percentages are greater than 100% and the total pain sites are greater than 259 because each participant could endorse more than one pain site. 
Comorbid Chronic Pain and Depression: Prevalence, Types, and Sites
The majority of participants (73.5%; n = 866) did not report chronic pain or symptoms consistent with probable depression. The prevalence of chronic pain only (without depression) was 14.2% of participants (n = 168). Depression alone was found in 4.6% (n = 54) whereas comorbid chronic pain and depression was present in 7.7% (n = 91) of the entire sample. Of those with chronic pain, 35.1%
(n = 91) had probable depression. 
Demographic Correlates of Comorbid Chronic Pain and Depression
Multinomial Logistic Regression. The sample size is lower for this analysis than in previous sections because of missing data on at least one demographic variable (n = 173) or identification with a racial group other than Caucasian or African American (n = 57). Therefore, the sample for Relative to persons without chronic pain or depression, people with chronic pain only were more likely to fall into the 60 years and over group (OR = 6.29; CI = 3.14, 12.60; p < .01) and the 40-59 age group (OR = 4.17; CI = 2.11, 8.21; p < .01) than the youngest age group (See Table 3 
Note. Reference group = absence of chronic pain and probable depression (n = 683). Bold values indicate Odds
Ratio (OR) significant at p < .05. † OR marginally significant at p < .06. There were similar differences between persons with comorbid chronic pain and depression and those without either condition. Those at risk for comorbidity compared to those without either condition were more likely to be in the 40-59 year age group than 18- 15.91; p < .05) than a post-bachelor's degree. A similar but marginally significant finding was found for participants with a bachelor's degree (OR = 3.73; CI = .97, 14.08; p < .06). However, there was also a racial group difference. Relative to those without either chronic pain or probable depression, those in the comorbid group were more likely to be African American (OR = .49; CI = .25, .96; p < .05).
The only significant difference between people with depression only and people without depression or chronic pain was that the former were more likely to be employed less than full-time (OR = 2.23; CI = 1.07, 4.66; p < .05).
Binary Logistic Regressions. Logistic regression analyses were then performed to compare the pairs of the three diagnostic groups: chronic pain only, depression only, and comorbid chronic pain and depression (see Table 4 ). People with chronic pain only were more likely to be in the middleaged and oldest age groups (OR = .18; CI = .06, .52; p < .01 and OR = .09; CI = .03, .28; p < .01, respectively) and were also more likely to be women (OR = .32; CI = .14, .72; p < .05) than people with depression only. Compared to persons with chronic pain only, persons with comorbid depression were less likely to be in the oldest age group (OR = .16; CI = .06, .47; p < .01). In addition, participants with comorbid depression were less likely to be Caucasian; however, this difference was only marginally significant (OR = .41; CI = .17, 1.04; p < .06). Compared to persons with depression only, persons with depression and chronic pain were more likely to be women (OR = 2.84; CI = 1.16, 6.96; p < .05) and middle-aged (OR = 5.53; CI = 2.02, 15.18; p < .01). Finally, participants with both disorders and were more likely to have a bachelor's degree (OR = 11.73; CI = 1.18, 116.31; p < .05). However, the small sample size of reference group (i.e., post-bachelor's degree; n = 8) for this analysis suggested a spurious result. This was confirmed when the analysis was rerun with the reference group consisting of bachelor's and post-bachelor's degrees; age and gender results remained whereas education was no longer significant.
Discussion
The goals of this study were to estimate the prevalence rates and risk factors of chronic pain and its comorbidity with depression in a community sample. The prevalence of chronic pain in this sample was 21.9%, which was within the range that would be expected when compared to community studies using similarly stringent definitions of chronic pain [11, 29] . Most of the chronic pain conditions were roughly classified as musculoskeletal and the most common sites of chronic pain included the lower back, knee, hip, and ankle/foot. These two findings are not surprising given the age distribution in the current study. Indeed, Helme and Gibson [19] found that some types of pain, including joint pain, increase with age. The problems and pain sites cited by many of the participants with pain are typically associated with less mobility. Thus, a substantial number of people living in the community may find simple tasks like walking and getting out of bed, painful, if not difficult.
In the current study, approximately 35% of the people with chronic pain also had a probable diagnosis of depression. This rate is somewhat higher than the prevalence of depression in other community studies of chronic pain (11-20%) [11, 29] perhaps because these other studies focused on specific types of chronic pain (e.g., back pain [11] ). In contrast, the current rate was lower than rates found in specialty samples (e.g., [2] ), which might be more disabled by pain and depression. Chronic pain may impact mood because it is a chronic stressor as suggested by research showing that approximately 90% of patients with chronic pain develop depressive symptoms at the same time or after the chronic pain diagnosis [31] . However, the temporal relationship between chronic pain and depression was not investigated in the current study.
Depression in the context of chronic pain was not associated with certain types of pain.
Specifically, among those with chronic pain, neither the approximate designation of musculoskeletal pain nor the site of pain was associated with depression. This is surprising because pain in sites most likely to affect mobility (e.g., hip, knee) could be expected to result in activity restriction, which in turn has been found to increase the risk of depression [35] . Perhaps, chronic pain regardless of site or type results in changes in other forms of activity (e.g., social interaction) that might be correlated with distress.
A number of demographic risk factors were investigated as correlates of chronic pain, depression, and comorbid chronic pain and depression. Older age was generally related to chronic pain with middle-aged participants being more likely to experience comorbid chronic pain and depression. In analyses comparing diagnostic groups, older and middle-aged participants were more likely to have chronic pain than depression. The oldest participants with pain were less likely to have comorbid depression whereas middle-aged participants with depression were more likely to have chronic pain. Similarly, a study of chronic back pain in the community showed that participants with comorbid pain and depression were younger than pain participants without depression [11] . Taken together, these results show that older age is a risk factor for chronic pain but not necessarily depression in pain. Depression tends to decrease with age [22] whereas pain tends to increase with age [6, 21, 33] . These patterns, which may be associated with important family and work role changes, may result in an overlap of the two conditions in middle age.
Female participants were more likely to report chronic pain with or without depression compared to the healthy participants in the sample. This finding is consistent with research showing that the prevalence of pain is typically higher among women [ 6, 10, 32, 34] . However, among participants with chronic pain, men and women were equally likely to be depressed, which is consistent with a study of outpatients [2] . Other comparisons among diagnostic groups revealed that women were more likely to have chronic pain alone than depression alone. However, depressed women were more likely to have chronic pain rather than depression alone. This constellation of findings suggests that while chronic pain may not be more depressogenic for women, depression may be associated with the development of chronic pain problems in women. The correlational nature of this study precludes conclusions about causal relationships but research has demonstrated that depression can increase one's vulnerability of experiencing persistent pain [25] .
African Americans were at an increased risk for comorbid chronic pain and depression when examining the entire sample. Furthermore, among persons with chronic pain, Caucasians were more slightly likely than African Americans to have chronic pain without depression. Thus, African Americans with pain were more likely to have depression than Caucasians with pain. While it is difficult to draw firm conclusions given the marginal significance of the latter finding as well as the small proportion of African Americans in the current sample, the current findings support previous research showing that African Americans with chronic pain tend to report more depressive symptoms than Caucasians [15] . The fact that the regression analyses included other variables means that these differences in self-identified racial group were not due to possible socioeconomic differences between racial groups. As researchers have suggested, racial group differences may be due to a variety of factors including coping strategies [8, 13, 18] , which were not a part of the current investigation.
Some socioeconomic variables (i.e., education, employment) increased the risk of chronic pain and comorbidity compared to participants without pain or depression. This finding supports research showing that education and employment indicators are associated with chronic pain [5, 6, 11] . In contrast, there were no stable socioeconomic differences among diagnostic groups. Occupational factors such as physically demanding work and poor or no health insurance may account for the link between low socioeconomic status and pain [30] . Similarly, socioeconomic status is associated with depression [36] , possibly because of the financial strain and stress. It is also possible that pain and depression make it difficult to hold a job. Income was not a significant risk factor in this study, possibly because individual rather than household income was assessed. The lack of socioeconomic differences among diagnostic groups might also be attributed to the manner in which some of the variables (e.g., income, education) were categorized.
The findings from this study must be interpreted in light of sampling limitations. For instance, only home phone numbers were selected. College students living in residence halls and persons in nursing homes as well as participants using a cellular phone as their primary phone would not have been called. Second, some sub-populations may be more likely to be home and respond to a telephone interview, such as caretakers of small children, retirees, or people who are disabled because of depression or pain. Third, the response rates were slightly lower compared to other random digit dialing pain studies, which obtained response rates of at least 37% [5, 9] . Thus, concerns about sample bias must be addressed by other studies. Finally, the sample was restricted to one Midwestern state in the U.S.A., which has traditionally had a manufacturing-based economy.
Regarding other limitations, respondents with chronic pain who had not received a diagnosis would have been counted toward the healthy or depression only groups whereas depression due to a general medical condition or substance use could not be ruled out. Also, some participants may have been concerned with confidentiality if other people were home. However, the rates of chronic pain and depression for the current sample reflect rates found in the general population [22, 26, 29] , suggesting that these issues minimally impacted the results. The exact onsets of chronic pain and depression as well as treatment types were not assessed. Future research should assess such information so that the temporal relationships between these variables can be better understood.
Finally, participants dropped from the regression analyses, mostly due to missing demographic data, were more likely to be found in non-depressed group. It is not clear why such differences should occur when the demographic information was assessed prior to questions regarding pain or mood.
Nevertheless, our findings build on the existing literature by examining pain that is persistent for at least 6 months as well as depressive symptoms derived from diagnostic criteria. This study also investigated the risk factors of chronic pain as well as comorbid chronic pain and depression.
Approximately 1 in 5 people in the community report chronic pain. Middle-aged and older persons, women, those working less than full-time, and those having less than a post-bachelor's degree appear to be most likely to have a chronic pain diagnosis. Approximately 1 in 3 people in the community with chronic pain also report depression. Given these high numbers, clinicians are encouraged to screen for depression among all their patients with chronic pain and to pay particular attention to screening younger and possibly, African American pain patients, for whom the risk of comorbid depression was greatest. Public health campaigns may be needed to educate the community about the extent of depression in chronic pain and offer ways to find treatment regardless of insurance status. Improved access to care is essential given the sheer number of persons living in the community with chronic pain, depression, or both conditions.
